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SECTION 1

PROJECT SUMMARY

Project:

Kalihi Stream Improvements

Landowner/Applicant

Dept. of Transportation Services, City and County of Hono

Accepting Agency

Dep. of Transmrtation Services, City and County of Honolu

Agent R.M. Towill Corporation

Location Kalihi Stream- Northeast of Middle Street and Kamehameh
Highway Intersection

TaX Map Key (1) 1'2'015006and (1) 12'017002

Proposed Action

Stream bank stabilizatn along Kalihi Stream

Land Area

18,000 sf. (approximale 620feetx 29 feel)

Present Use

Industrial, Kalihi Stream

State Land Urban
Use District

Zoning -2, IMX-1
Primary Urban Center Industrial

Development Plan
Land Use Designation

Special Managment
Area

Not within the Special Management Area

Permits Required

Grading Permit; NPDES Construction Stormwater Dischar
andConstruction Dewatering; Department of the Army
Individual Permit; Section 401 (CWA) Water Quality
Certification CZM FederalConsistency ReviewStream
Channel Alteration Permit

Determination

Anticipated Finding of No Significant Impact (FONSI)

Draft Environmental Assessment 1
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SECTION 2
INTRODUCTION

2.1 PROJECT OVERVIEW, LOCATION AND AREA OF USE

The City and County of Honolulu (CCH)epartment of Transportation Services
(DTS), proposes to instafitream stabilizatiomeasures to prevent furthepsion of thewvest
bank ofKalihi StreamJocatedalong the eastern boundary of the KalalamaBus Facility

The Project sit@and area oflisturbance is primarilwithintheCCHG6s par c el
containing thavest bank of Kalihi Stream and tKalihi-Palama Bus Facilityocated at 811
Middle Street, Haoluly, identified byTax Map Key (TMK)(1):1-2-015:006 However, due
to the curvature of thdream alignment, a portion of the Project site withintiheks of
Kalihi Streamis within the neighboring, privatelyownedparcellocated at 2312
Kamehameha Highwaydentified as TMK (1):32-017:002.SeeFigure 1, ProjectLocation,
andFigure 2, Tax Map Key Map.

The proposed Project includes the improvement of approximb@ed)0 square feet
(sf.) of the wesbankof Kalihi Stream (approximatel§20 linear feet in length, and 29 feet in
width). Approximately12,045.3sf. of theestimatedarea of digirbance is within (TMK)
(1):1-2-015:006, and approximateby954.7sf. is within TMK (1):1-2-017:002. Stream bank
improvements to thepposingeasterrbanklocated onTMK (1):1-2-017:002are not included
in the scope of this Project.

2.2 PURPOSE AND NEEDFOR THE PROPOSED PROJECT

Past sorm eventghathave caused increased storm flows witkalihi Streamhave
significantly eroded the streabank,specificallynear thevestern curve of the stream bend
to the extent that a portion of thalihi-Palama Bs Facilityo s par ki ng | ot i s in
being structurally underminedvertime,continuederosion of thestream bankvill
compromise th&alihi-Palama Bus FacilityThereforethe DTS proposes to instaliream
bank protection anstabilizationmeasues along the western banktbé Kalihi Stream to
prevent further erosigrscour andoss ofthe KalihiPalama Bus FacilitySeeFigure 3, View
of Kalihi -Palama Bus Facility Looking DownstreamandFigure 4, View of Undercut Due
to Scour on West Bank.

2.3 PURPOSE OF THE ENVIRONMENTAL ASSESSMENT

The subject Project requires the use of land and funds of the City and County of
Honolulu. In accordance with Section 5, Chapter 343, Hawa Revised Statutes
Project involves the following actions thaiquire the preparation of an Environmental
Assessment (EA):

fi(1) propose the use of state or county lands or the use of state or county funds, other
than funds to be used for feasibility or planning studies for possible future programs or
projects whichthe agency has not approved, adopted, or funded, or funds to be used for the
acquisition of unimproved real property; provided that the agency shall consider
environmental factors and available alternati

Draft Environmental Assessment 3









Figure 3.View of Kalihi -Palama Bus FacilityLooking Downstream
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A secondary purpose for the preparation of this Draft Environmental Assessment
(DEA) is to inform interested parties of the proposed Project and to seek public comment on
subject areas that should be addressed prior to the acceptance of the Final Environmental
Assessment (FEA). This DEA describes existing conditions at the site dredseks the
potential for adverse environmental impacts as a result of the proposed action.

Pursuant to the requirements of Chapter 343, HRS, and Chafze0 11, Hawai 0 i
Administrative Rules (HAR), the approving agency, DTS, has preliminarily determiaed th
the proposed Project is not expected to have significant environmental effects. Based on
analysis and review of environmental conditions, Project effects, and proposed mitigation
measures, it is anticipated that a Finding of No Significant Impact (FQMNIBbe issued for
this Project.

Draft Environmental Assessment 7
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SECTION 3
PROJECT DESCRIPTON AND ALTERNATIVES CONSIDERED

3.1 EXISTING CONDITIONS

The proposed Project includes the improvement of approximb@edp)0 square feet
(sf.) of the west bank dfalihi Stream; pproximately 12,045.3 sf. of the estimated area of
disturbance is within (TMK) (1)-2-015:006, and approximately 5,954.7isfwithin TMK
(1):1-2-017:002.The Roject is located within the Kalihi Strearhaninel approximately 2,000
feet upstrearo f K e 6 e hDuring stagnoevemts, increased flows within Kalihi Stream
have significantly eroded the west stream bank in the proximity of the Project. Erosion and
scour haveompromisd the structural stability of the KalilP a | ama BusrkiRgaci | i t y o
lot. There are two existing concrete headwatisheweststream bankone is near the nibr
end of the Project (maukand the other is near the south émdka). There is currently,
approximately 800 sf. of shotcrete near the bend of the Katlieam where the western bank
is heavily eroded. Shotcrete waviouslyinstalled as an emergency mitigation measure to
reduce erosion and scour at the stream bendri§aee 5, Existing Conditions (Plan)

Subject parcels TMK (1):2-015:006 and (t1-2-017:002are both within the State
Land Use(SLU)d e s i g n at digrict,vithin bhe @GH zoning district designateddas
26anddMX -1 and withinthe® r i mary Ur ban Center Devel opment
designationThe KalihiPalama Bs Facilityparcel, TMK (1):22-015:006,s owned by the
CCHand operated by tHeTS. The par cel was purchased and de\
Company and Consumer Tire and Auto Center in 1991. EXxisting sepvimaded at the
Kalihi-Palama Bus Facilitincludethe following: HandiVan program facilities, a major bus
transportation center, 1,08@hicle parking structure for padndride services and
employees, DTS administrative offices, bus maintenance and repair facilities, bus parking
areas, and vetle wash rack and fueling station. Access to Kalihi Stream from the bus
facility is from within a secured area with a locked fence gate on the crbst stteam
embankmentTheparcel on theastbankneighboring the KalirRPalama Bus FacilitgyTMK
(1):1-2-017:002),is privately ownedy a number of trusts. The landcigrrently used for
industrial uses, businesses, and warehousingeasistream embankment is more gradual
and not currently threatened by erosion or scour. The buildings are sepamatéchfihi
Stream by a chain link fence.

3.2 ALTERNATIVES CONSIDERED

The City and County of Honolulu (CCH), Department of Transportation Services
(DTS), proposes to install stream stabilization measures to prevent further erosion of the west
bank of Kalhi Stream, located along the eastern boundary of the KRdilsima Bus Facility.
Thealternatives considered for tHPsoject included the following:

1 Stream Bank @&bilizationAlternatives
o Conventional Retaining Al
o0 Steel Sheet Pile Wall
o Stream Bank Ining

1 No action/Delayed ActioAlternative

Draft Environmental Assessment 9



3.2.1 Stream Bank Stabilization Alternatives

The followingcriteriawere considered in the design of appropriate stream bank
stabilization methods and selection of the alternatives preseatedfterto address #soil
erosion along the western bank of Kalihi Stream:

T

Design Stormand NeRiseCriteriai Federal Emergency Management Agency
(FEMA) 100-year flood limits defines the limitation of development within the
flood zone According to the FEMA Flood Insuraadkate Ma{FIRM)
15003C0353GdatedJanuary 19, 2011), tHerojectsite lies within the AE flood
zone of Kalihi Stream, with 10@ear flood elevations between 18 feet and 20 feet
MSL. One of the goals for the proposed stream bank improvements was to
genegate no increase in storm water elevationker&fore, dydraulic analysis
utilizing the HEGRAS Computer Programomparedseveral conceptual
alternativechannel section® show nerise in the 106/ear flood due to the
proposed improvements.

Scour Critelai HEC-12 software was utilized to analyttes potential foscour in
the HEGRAS Computer ProgranPrior to onstruction of walls within the
stream channeit is necessary tetudy the potential for scouring of the stream
bottomandundermining of tk wall foundations. Based on a 1{ar storm
event, itwasestimated that the stream coplotentiallyscour to an approximate
depth of 14 feet. Therefore, thfternatives that present a vertical wall need to
have d&ooting desigrthat assumes a poteditretaining heightitapproximately 14
feetor greater than existing conditions.

Geotechnical Criteria The st udy AFoundation I nvesti ge
Improvements, KalihKai , Honol ul us;2-03and &2i04i8 0T MK:i r At a
& Associates, Februgr5, 2010, as amendedasutilized to analyze the soll

profile and conditions at the Project site and to select an appropriate erosion

control measuréor the alternatives presented

Structural Criterid Structural analysis was performed for variousraliives of
both shallow and deep foundations, to assedkstability, bearing capacity,
sliding (passie resistance), eccentricity aadtive pressuréilternatives were
considered structurally impractical, as the depth of excavation required to
eliminate scour would have been infeasible.

City and County oHonolulu(CCH) Criteriai A R u |
Standardso and AFl ood P
drainage improvements.

e Rel ating to St
I n

S
ai Ordi nanceo,

Draft Environmental Assessment 10
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A. AGroup A0 Al t er nacConoreeeRetainiB@pWall e nt i on al

Conventional retaining walls arenical walk construcedto retain soil at an
unnatural slopeReinforced concrete is commonly used for retaining wall construcAon.
reinforcedconcreteaetaining wallwould provide permanent, hardenptbtection of the
stream bank and th€alihi-Palama Bus Facilify parkinglot. An advantage of a utilizing a
retaining wall is the amount of land required for installgteomertical wall typically has
minimal stream bed encroachment. However, a concrete retaining wall would require a
substantial footing to support the loads associated with the height and weight of the soll
behind the wall. Excavation for such a footing would significantly impact tharstbed as
well as the KaliniPalama Bus Facility parking arescour protection along the base of the
retaining wall would be necessary to avoid undermining of the foutithga deepened
foundation. Scour protection would be provided by a scour protegtat, suclas an
articulating concrete block (ACB) lining systemith geotextile filter fabrigoroduced by
Armortecor similar. ACB systems are composedaomatrix of interlockingpreformed
concrete blockand cables thairovide flexibility andconformto changes in theubgrade
while maintaining protective covefhe ACB lining would be comprised of concrete blocks
that are approximately 18 inches in width, 18 inches in length and 6 inches in height.

Two reinforcedconceete retaining wall alternativewith scour protectiowere
evaluated for the Project; theyeaddentified as AlternativeSA10 andiA20.

A.1 Alternative Al: Concrete Retaining Wall with 1feetWide Strip Footing
(with Scour Protection)

In Alternative Al,areinforcedconcrete raining wallwith a scour protection mat is
proposedThe concreteetainingwall, including the concrete footing afabting key (2 and 4
feet respectivelywould bel8feetin height(depending on location the height will varyhe
retaining wall anddoting keywould bel-foot in width and the concrete footing would be a
15-foot wide strip that extends 12 feet beyond the face of the wall into the sirbam.
retaining wall, footing and footing key wousghan theProjectlength ofapproximately 620
fed. The scour protection mat in Alternative Abuld extend34 feetfrom the face of the
retainingwall into the streanbed the scour mat would start a heighi8deetabove existing
groundand slope down to the existing graatea slope o2H:1V and sparthe Project length
of approximately 620 feeAn advantage of eoncrete strip footing of 15 feit the provision
of additionalscour protection antboting stabilizationln Alternative Al both of the existing
concrete headwalls, as well as the exissihgtcrete would be demolished and removeede
Figure 6, Alternative A1 and A2: Concrete Retaining Wall (Plan), andFigure 7,
Alternative A1 and A2: Concrete Retaining Wall (Section)

A.2  Alternative A2: Concrete Retaining Wall with 12 feet Wide StRpoting
(with Scour Protection)

In Alternative A2, a reinforced concrete retaining wall vétscour protection mat is
proposed. The concrete retaining wall, including the concrete footing and footing key (2 and 4
feet respectively), would be 18 feet ieight (depending on location the height will vary). The
retaining wall and footing key would befdot in width, and the concrete footing would be a

Draft Environmental Assessment 13



12-foot wide strip that extends 7 feet beyond the face of the wall into the stream. The

retaining wall, fodting and footing key would span the Project length of approximately 620

feet. The scour protection mat in Alternative A1 would extend 29 feet from the face of the
retaining wall into the stream bed; the scour mat would start a height of 8 feet abowg existi
ground and slope down to the existing grade at a slope of 2H:1V and span the Project length
of approximately 620 feet. An advantage of a concrete strip footing of 12 fedticed

intrusion from grading and installing of the footjiramdreduced cost In Alternative A2

both of the existing concrete headwalls, as well as the existing shotcrete would be demolished
and removed. Sddgure 6, Alternative A1 and A2: Concrete Retaining Wall (Plan)and

Figure 7, Alternative A1 and A2: Concrete RetainingWall (Section).

B. Alternati ve B1: Sheet Pile Wall with Tiebacks (with Scour Protection)

Another common type of verticattainingwall construction istseet piling Sheet
pilessectionswith interlocking edgeare hammered togetherftrm a retainmg wall.
Similar to other retaining wallsnaadvantage ad sheet pile walhcludes minimal strearned
intrusion in fact, sheet piles typically require the least amount of |dmee dsadvantages of
usinga sheet pile waihcludeits height limitatiors of ten feetandits potential for noise
disturbanceluring the driving operation§heet piles are typically installed witfbvatory
hammersr are hydraulicallyriveninto the groundwhich can causdistress to adjacent
structures

In AlternativefiB10, asteelsheet pile wall withatie-backanchor systeranda scour
protectionmatis being proposedbteel sieetpilessectionsvould be driven to 2680 foot
depths along the top edge of the stream banét,span the Project length of approximately
620feet. To provide lateral suppoand reinforce the stability of the retaining waltjeback
anchor systencomprisedf 45-foot longand 6inch diametehorizontal wires/rodsspaced
feetapart,would be secured to the sheet pile wall, extend beliiadwall into the soil and be
anchored to aoncrete deadmagxcavation of the stream bank wouldlbeited to the depth
and space required tostall thetie-backanchor systenScour protection along the base of
the sheet piles is necessary to avoidifitant excavation depths for installationtad-backs.

A scour protection mat, such as a geotextile filter fabric and ACB lining system produced by
Armortec, or an approved equal is propoSdte scour protection mat in Alternative B1

would start at a hight of 10 feetabove existing grounextend 22 feet from the face of the
sheet pile wall into the streaned at a slope &fH:1V, and span the Project length of
approximately 620 feetln Alternative B1 both of the existing concrete headwalls would be
demolished and removed, and new concrete headwalls would be constryrdése iiThe

existing shotcrete would also be demolished and remdSedFigure 8, Alternative B1:

Sheet Pile Wall with Tiebacks (Plan) andFigure 9, Alternative B1: Sheet Pile Wd# with
Tie-backs (Section)
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C. AGrowp ACternatives: Stream Bank Li

Stream lnk liningtypically refers to the liningf a stream banwith a pre
manufactured materialvhichretairs soil via a sloped structurélhe alvantage o stream
banklining is its lower installatiorand maintenanceosts A disadvantagef astreambank
lining is the amount of landequired for the installatiogompared taetaining wallsstream
bank linings typically requirea excessivamount of land.

Three stream bank lining alternatives were evaluated for the Projectrthey
identified as AlternativeiC10, AiC20 andfiC30.

C.1 Alternative ClL: Stream Bank Lining with Grouted Concrete Rock Masonry
Rip-Rap

In Alternative 1, astream bank lining witkonventionabrouted concrete rock
masonry (CRMYip-rap( Aigr out e-d a £ R Mis proppsgddjouted CRM riprap
consists of loose ro¢ktrengthenednd bound togethdxy grouting with mortar.The
advantages of using a grouted CRM-rgp lining are itseffectiveness in areas of high
velocity and shear stress, and its ability to conform to irregularities in bank sityees.
disadvantages include significant exposure of the stream bed during constructiba and
potentialfor damages due to scoaind underminin@f the stream lining

Prior to the installing of the grouted CRMtigp lining, the stream bank would be
graded to a uniform slope @8H:1V. The groutedCRM rip-rap lining would be
approximately 24 inches thickomprised of stones thare approximately 16 inch diameter
ThegroutedCRM rip-rap liningwould extend into the stream bed to a depitii5 feetat a
uniform slope of 2H:1V. The liningrould span the Project length of approximately 620. feet
The grouted CRM rigap would hae atwo foot span at the top of the bank for compacted,
vegetated backfilleaving space in betwedheexisting chain link fence near tleastern
boundary of the KalihPalama Bus Facilityn between the subgrade and the grouted CRM
rip-raplining would be a filter layer comprised gravel or geotextile fabrj¢or the purpose
of preventing soil losdn addition, acover of loose nowgroutediooserip-rap (stoneswill be
dumpedon top of thegroutedCRM rip-rap lining,to provide toe protection arfdrther
mitigate the undermining due to scouin. Alternative C1the existing concreteeadwalls
would remain in placehowever the existing shotcrete would be demolished and removed
SeeFigure 10, Alternative C1: Stream Bank Lining with Grouted Concrete Rock
Masonry Rip-Rap (Plan), andFigure 11, Alternative C1: Stream Bank Lining with
Grouted Concrete Rock Masonry RipRap (Section).

C.2 Alternative @: Stream Bank Lining with Articulated Concrete Block

In Alternative C2a stream bank lining with aarticulated concrete block (ACB) is
proposed. ACBIning, such as Armorflex® by Armorteevould serve the same purpose as
grouted CRM riprap stream bankning, as is proposed in Alternative (fiowever it would
be able to settle with the stream bedijala would minimize undermining due to scour
Advantages of using an ACB linirage its minimal visual impac¢b the stream bank due to
the open celtomposition, whictwould allownatural vegetation to grow througlch
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concrete block, anis ability toconform to irregularities in bank slopeBisadvantages are
similar to those experienced with CRMrigp lining: significant exposure of the stream bed
during construction and potential damages due to scour and underr®nargo the

installing of tre ACB lining, the stream bank would be graded to a uniform slo@eidfV.
The ACB lining would be comprised afoncrete block¢hat are approximateli8 inches in
width, 18 inches in lengtand6 inchesn height The ACB lining would extend into the
stream bed at a uniform slope of 2H:1&id atop a geotextile filter fabridn addition, a&22-
foot wide apron alsa@omprised of ACB lining would extend into the stream to mitigate
undermining due to scouilhe total ACB stream bank liningould span the Pject length of
approximately 620 feetThe ACB lining would be installed flush against the existing chain
link fence near the eastern boundary of the Kd&aiama Bus Facilityln Alternative C2, the
existing concrete headwalls would remairpiace;however, the existing shotcrete would be
demolished and removed&eeFigure 12, Alternative C2: Stream Bank Lining with
Articulated Concrete Block (Plan), andFigure 13, Alternative C2 Stream Bank Lining
with Articulated Concrete Block (Section).

C.3 Alternative @G3: ConcreteLined Channel

In Alternative @3, a concretdined channeéxtendingacross from the westestream
bank to the eastern stream bank is propo3é@ alvantages of a concrelieed channebre
its durability, its minimal maintenanceequirementsndits ability to improvestream
hydraulics. The idadvantages includes potentialto have an adverse impamt the aquatic
habitat,theloss of aesthetic appeal along stream corridorsijtafacilitation of higher flood
peaks. Prior toinstalling of the concreténed channel, the stream bank would be graded to a
uniform slope of 2H:1VOn the western stream banketconcretdéining would start at a
height of4 to 9 feetabove existing ground@ndextend tahe stream bedt a slope o2H:1V.
On the eastern stream bank, the concrete lining would start a hefgta @feet and extend
to the stream beat a slope 0RH:1V. The entire concrete linathannel would span the
Project length of approximately 620 feet. The concrete liniaglavbe installed flush against
the existing chain link fence near the eastern boundary of the Raihma Bus Facilityln
Alternative C3, the existing concrete headwalls would remaafeice;however the existing
shotcrete would be demolished anthowed. SeeFigure 14, Alternative C3: Concrete
Lined-Channel (Plan), andFigure 15, Alternative C3: Concrete LinedChannel
(Section)

D. Alternative D1: No Action and Delayed Action

State | egisl at taccnt i roenu iarl & s r thtmsetveveerea fbreo con s
baseline against which potential actions can be measured. Hotigmalternative would
involve no effort to modifythe existingstream channelndno protectve action tathe Kaliht
Pal ama Bus F a ctopravanfurther egsianrakdidegoadation t

If Alternative D1s pursuedg¢ontinualstream bank erosion will occur over time and
eventuallythe stream bank will encroaatfito the KalihiPalama Bus Facility parking araad
undermine the parking lot and possibly adjacent hugjditructures Extensive erosion could
potentiallylead to a significant loss of a portion of the Kakalama Bus Facilitypotential
damage t@ublic busesandexisting structures such as tteblic busrepairfacility.
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Alternative D1 does not address the need to stabilize the stream bankifttoen fu
erosion This alternativevould result inno immediate capital expenditurddowever,
potential consequence$ no actioninclude future expenditures to repair oraestruct the
eroded stream bank and undermined pavenaanpart of necessary raug maintenance.
This alternative wasvaluatedased on its initial and future routine maintenance cbstsire
life cycle costs evaluatadclude the potentigbr futureemergencyepair and restoratioof
theembankmentasphalt surfacesand chain Ink fence Life cycle costs are described in
Section 3.3.1below.The existing shotcrete as well as a portion of the existiagn link
fence and asphalt concretay have to bdemolished and removea the event of
emergency repair work and restoration

3.3 EVALUATION OF ALTERNATIVES

The alternatives presented in the previous section were evaluated by seven criteria, as
a means to select the preferred alternative,
criterion was afsascitgonreod oaf flwe(ilgehatsitngdesi rabl e)
according to their relative importance. Criteria and weighting factors were developed by a
licensed engineer in coomion with the DTSThe seven criteria and their respective
weighting factors aredted below irrable 1, Evaluation Criteria Weighting Factors:

Table 1. Evaluation Criteria Weighting Factors

Criteria Weighting
Factor
Life cycle cost 3

Impacts to stream during constructi
Impacts tostream bank erosion
Constructability

Aesthetics

Property acquisition

Impacts to @y property

WIN|FPINW|F

Each alternative was assigned a Aratingo c
each criteriongeveloped by a licensed engineer in cooperation with the Df&h each
criterionwei ghting factor and rating was multiplie
The fAtotal scoreod i s scorbse The bighestpbssililelseoresneven cri
Deci si on M&eeTable2, Desision Mairig A description of eactriterion and a
discussion explaining the rating/scoring of each criterion for each alternative follows.

3.3.1 Life Cycle Cost

Thei i cycle costo criterion was assessed
approximate initial construction cost, the egppmate property acquisition cost and the
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Table 2.Decision Matrix

Alternatives
Al A2 Bl C1 Cc2 C3 D1
Weighting Concrete CL?@G ) . No
Criteria Factor | Retaining Wall Retaining Sheet Pile M Bank Lining | Concretelined | Action/Delayed
FaClol = Wall Wall (CRM Rip- -
(15' Wide > Wid ith Tie-Back (ACB) Channel Action
Footin (12 Wl e | with Tie-Backs rap)
Footing) Footing)
Rating| Score | Rating| Score| Rating | Score| Rating| Score| Rating | Score|| Rating| Score| Rating | Score
Life cycle 3 2 6 2 6 2 6 5 15 3 9 1 3 3 9
Impacts to
Stream During 1 2 2 3 3 4 4 2 2 3 3 1 1 3 3
Construction
Impacts to
Stream Bank 3 5 15 5 15 5 15 5 15 4 12 5 15 1 3
Erosion
Constructability 2 2 4 2 4 2 4 2 4 4 8 1 2 3 6
Aesthetics 1 2 2 2 2 2 2 4 4 5 5 1 1 3 3
Property 2 3 6 3 6 4 8 2 4 2 4 1 2 5 10
Acquisition
Impacts to City 3 4 | 12| a | 12| 3 9 5 [ 15| 5 | 15| 5 | 15 1 3
Property
TOTAL SCORE 47 48 48 59 56 39 37
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Table 3.Life Cycle Cost Estimates

50-year Life Cycle Cost

Alternatives Initial Property Replacement
Construction | Acquisition , , , ,
Cost Cost Cost Scenario 1| Scenario 2 Scenario 3 Scenario 4
(5 years) (10 years) (15 years) (20 years)

Al: Concrete Retaining $3.0 million $ 144,000 $673,000 | $7.8 million | $5.3 million | $4.7 million | $4.2 million
Wall (1506 \
Footing)
A2: Concrete Retaining $2.8 million $ 144,000 $510,000 | $6.5 million | $4.5 million | $4.5 million | $3.7 million
Wall (126 Wi de
Footing)
B1: Sheet Pile Wall $3.0 million $ 21,000 $510,000 | $6.6 million | $4.6 million | $4.2 million | $3.8 million
with Tie-Backs
C1: Bank Lining (CRM | $2.3 million $ 223,000 $92,000 | $3.1 million| $2.8 million | $2.7 million | $2.6 million
Rip-rap)
C2: Bank Lining (ACB) | $0.7 million $ 223,000 $870,000 | $6.9 million | $3.6 million | $2.8 million | $2.2 million
C3: Concretd.ined $5.5 million | $1,103,000 $0 $6.6 million | $6.6 million | $6.6 million | $6.6 million
Channel
D1: No Action/Delayed $0 $0 $536,000 | $3.7 million | $3.7 million | $3.7 million | $3.7 million

Action
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approximate future present value for all future replacement dost&nticipated that the ACB

lining will require peiodic replacement due to damage and displacement during large storms.
However, here is no information available on the expected lifetime for a properly installed ACB
liningsystemFour scenarios i ncl Udledativesil AZAB1IBdClep | ac e
In AScenario &, the replacement was assumed to occur every 5 yediScemario dthe

replacement was assumed to take place every 10 ye&8enario 8the replacement was

assumed to take place every 15 years; af@@enario 4 the replacema was assumed to take

place every 20 years. S&able 3, Life Cycle Cost Estimatesabove

For each life cycleost scenario, Alternative CCRM Rip-Rap had the lowest life cycle

cost, and so it was assigned a rating & 6 . Al taad Dl wee bothassign€da rating
of 636 because they both had the | owest initi.i
were given a rating of 626, because th

ey each
Alternative C3 was given a rating of 616

3.3.2 Impacts to Stream Bankduring Construction

Thempilalct s to stream bank during constructioc
anticipated construction methods and the assumed impacts to stream banks during construction
for each alternative. A descriph for each alternative is provided below:

1 Alternatives Al and A2: Conventional concrete retaining wall construction is possible,
although the excavation within the stream channel will have significant dewatering and
erosion control challenges. Instaibat of the scour protection mat (bank lining) will also
have a moderate impact to the stream channel and stream diversion in certain areas may
be necessary to be able to key in the lining at the bottom of the bank. It is assumed that
removal of trees an@ading ofchannel lining materials can be accomplished by the use
of a crane, which can be set up within the Kallalama Bus Facility. Alternative Al
was given a rating of 626, because there i
for the footn g . Al ternative A2 was given a rating¢
in the stream for the footing than for Alternative Al.

1 Alternative B1: Sheet piles are commonly used and predrilling and driving of the sheet
piles are feasible. Much of theilling and driving operations can be done from the
Kalihi-Palama Bus Facility. Excavation within the stream channel and installation of the
tie-backs and scour protection mat (bank lining) will have a moderate impact to the
stream channel. Platforms fibre drill rig within the stream channel can be utilized.

Stream diversion may be necessary in certain areas to be able to key in the lining at the
bottom of the bank. It is assumed that removal of trees and loading of channel lining
materials can be acewlished by the use of a crane, which can be set up within the
Kalihi-Pal ama Bus Facility. Alternative Bl was
only minimal excavation required in the stream to lay the ACB scour protection

1 Alternatives C1 and C2 Ingallation of stream bank lining is feasible, with moderate
impacts to the stream channel. Stream diversion may be necessary in certain areas to be
able to key in the lining at the bottom of the bank. It is assumed that removal of trees and
loading of chanel lining materials can be accomplished by the use of a crane which can
be set up within the KalilP al ama Bus Facility. Al ternati:
because significant excavation is required at the toe of the slope. Alternative C2 was
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gven a rating of 0306, because there is onl)
bank to lay the ACB lining and scour protection.

1 Alternative C3: Construction of the concrete lining will require stream diversions and
will likely be difficult working "in the wet." Itis assumed heavy equipment will need to
be placed in the stream to clear and grade the stream and to construct the lining. The
lining invert could be precast concrete slabs or-gaptace. Alternative C3 was given a
rat i n gecause itwvil liaye the longesinstruction duration, and will require
lengthy stream diversions.

1 Alternative D1: If no stream bank stabilization measures are done at this time, the repair
and reconstruction of a potential future eroded stream ban&sibke, although permits
to work within the stream will be necessary. Impacts to the stream channel are likely.
Repair and construction of asphalt surfaces and chain link fence is also feasible, with no
anticipated problems. Erosion and the need forirgepall be a recurring problem.
Al ternative D1 was given a rating of 063606.

3.3.3 Impacts to Stream Bank Erosion

T h dmpacts to stream bank erosion ¢ oristaeneasure ohe anticipated
effectiveness atopping further erosion to the stream baklkernatives Al, A2, B1, C1 and C3
are all very effective at stopping further erosion; therefore, those five alternatives were given a

rating of 0656. Although ACB Ilining systems ha
known ACB lining systeminsal | ati ons in Hawai 6i, therefore,
04Kl ternative D1 is a "No Action" alternative

3.3.4 Constructability

T h e onBtr@ctability c r iistae estimata of the degree of difficuityd @mplexity
of the construction method and permitting process requiiedvever, onstructability is not
intended to be a measure of the effort required or duration of construction.

Alternatives A1 A2, B1 and Cwill all have significant dewateringnd erosion control
challenges during construction, as well as lengthy permitting with the Department of Health
(Section 401 and NPDES Permits) and Army Corps of Engineers (Section 404 Rarenit)
the amount of excavation required in the stredimerdore, these four alternatives were given
ratings of@a Alternative (3 is expected to be even more difficult to constructardhit
because of the size of the area of disturbancejttiaigiven a rating ofild Alternative DL will
have limitedwork in the stream, and walsereforegiven a rating of8a Alternative @ has the
least work in the stream and is anticipated to be simpler to obtain permits, so it is given a rating
of &4

3.3.5 Aesthetics

T h e esthétiso criterionassesses thmpact tle alternativesvould haveon the visual
appearance of Kalihi Stream after constructisliternativeC2 allows for vegetation to grow
through theACB lining, thereforethe stream bank should be more aesthetically pleasing than
the other alternatives, and #his alternativevasgiven a rating otba Alternatives A1 A2 and
B1 will change the natural look of the stream bank to a blank concrete or steel face, and so these
alternativesveregiven a rating of2a Alternative G will change the natural look tfie entire
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channel to concrete, sowiasgiven a rating ofila Alternative Clwould result in stream

hardening but would appear more natural than concrete lining while also mitigating the potential
for erosion and undermininglherefore, C1 was givenraa t i n dAlteonétived4awipuld

involve no action and therefore remain in its natural state. However, erosion and scour is
resulting n the undermining of the Kalii*alama Bus Facility which is why D1 was given a
rating of 0636.

3.3.6 Right-of-Way Acquisition
ThefRight-of-Way (ROW) acquisitiol criterionrefers tothe amount of propgr or
rights of entryeach alternative would need to acquire,ashealternative encroaches on the
neighboring parcel, identified as TMK:2t017:002(11.416 acres) imarying degrees See
Table 4,ROW Acquisiton. The fil and acquisition valueo was
land value in 2013, which was $18,662,000.

Alternative DL would require no land acquisition, thus it wagen a rating otba
Alternative B1 would requirethe least amount ¢énd acquisition, thus it wagven a rating of
¢la Alternative G would requireghe most amount of land acquisition and so \ga&n a rating
of 4@ Alternatives A1 and A2will predominantly be located within tH2TS parcel but will
partially fall within the adj aceAitdnatveaClcel and
andC2wer e given ratings of rab@Gequaedtomstatbe sul t of t |
protection andhe ACB apronextendingnto the stream and upstream further than other
alternatives

Table 4: ROW Acquisition
Property % of Lot -
Alternative s Acquisition (TMK: 1 -2- fgﬁg'@gﬂ r;

(Acres) 017:002)
Al: Concrete Rg
Wide Footing) 0.0879 0.7700% $ 143,692
A2:Concrete Ret a
Wide Footing) 0.0879 0.7700% $ 143,692
B1: Sheet Pile Wall with Tie
Backs 0.0129 0.1130% $ 21,088
C1: Bank Lining (CRM Riprap) 0.1367 1.1974% $ 223,467
C2: Bank Lining (ACB) 0.1367 1.1974% $ 223,467
C3: Concrete.ined Chamel 0.6746 5.9093% $1,102,784

3.3.7 Impacts to City Property

The fAl mpact 9P raogi@dista ynéasure of the increase or decrease in the
usability of the land adjacent to the stream bank and within the Kdilaima Bus Facility.
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Alternatives Aland A2 would maximizéhe use of space above the wall, thus graen a rating
of &a Alternative BL would also maximizéhe use of space above the wall; howether tie
back anchor systemould extend45 feet into the city propertyvhich would rstrict future
construction soit wasgiven a rating of8d Alternatives @, C2 and @ maintain the amount of
useable land in the Kali#i®alama Bus Facility without the need for footingsietacks, and so
weregiven a rating ofbad Alternative DL, no action,providesno mitigation measuretherefore,
the streaniank wouldcontinue to erodecausing property damage and consequently dengeas
property valueAs a resultgternativeD1 wasgiven a rating ofila

3.4 PREFERRED ALTERNATIVE AND PROJECT DESCRIPTION
Based on comparison of the proposed alternatives, and as reflected aibké 2,
Decision Matrix. Alternative (1 was selected dbe prefered alternativevi t h a s& or e of
Alternative 1 is an effectie low-cost solutiorwith one of he lowest lifecycle costs. The
preferred alternativevill stabilize the stream bartkrough the use aftream bank lining with
CRM rip-rap. Though certain aspects of construction are anticipated to be difficult, overall
Alternative C1 is the alternatithat best balances environmental and economic dstfgct
costs are estimated $2.3 million A more detailed description of the preferred alternative is
found above irBection 3.2.1Alternative C1.

Proposed Project activities will include site paeation of the KalihiPalama Bus
Facility, constructionand associated improvements to the western stream bank of Kalihi Stream.
Project activities include the following:

Installation of Best Management Practices (BMPSs) to prevent water pollution;
Cleaing of vegetation;

Removal of accumulated stream debris and disposal at an approved landfill facility;
Installationof stream protection system in accordance with City and County of Honolulu
standards;

Installation of stream diversion methods;

Constructiorof stream access ramp;

Restoration of areas above the stream bank;

Demolition and removal of existing shotcrete;

Construction andnistallation otthe CRM rip-rap lining system
Installationandrelocation of boundary fencing at the top of the bank;

Restoation of pavement for parking areas

= =4 -4 9

= =4 -8 -8 -9 _9_-°

3.5 PROJECT SCHEDULE
Major components of the Project are preliminarily scheduled as follows:

1 Preliminary Design, environmental documents, and permitting
91 Final Design (and Bid)

I Construction
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SECTION 4
DESCRIPTION OF THE ENVIRONMENT AL SETTING,
POTENTIAL IMPACTS AND PROPOSEDMITIGATION

41 CLIMATE

SouthO 6 alasia mild serdiropical climate which is characterized by abundant
sunshine, persistent northetiside windsrelatvely constant temperatures amdderate
humidity. Severe storms are infrequent in this regio®@df a. h u

Persistent trade winds, relatively constant temperatures, and moderate rainfall
characterize the climate near the propd3egjectsite. Trade winds are produced by the outflow
of air from the Pacii Anticyclone highpressure system, also known as the Pacific High. In the
summer months, trade winds are at their strongest, and in the winter, trade winds are at their
weakest. The nearest Local Climate Data (LCD) statiathe proposeBrojectsite is1.2 miles
southwesbf the Projectsite near the Honolulu International Airport (PHNIocated at 21.322°
N, 157.909° W(Giambelluca et. al., 2013)

The OPHNL LCDO®6 recorded an annual daily av
(MPH) based on approxiately 12 years of recorded Automated Surface Observing System
(ASOS) dataThe PHNL rain gauge (SKN @3) reports to having an annual rainfall2x.66
inches from 1897tothe presenThe Rai nf all Atl as of Hawai o60i es
theProjectsite, mauka of the airport, to be approximately 33 inches annually.

Potential Impact and Proposed Mitigation

The proposedrojectis notanticipatedo adversely affect the climatconditionsof the
area therefore no mitigation measures are proposed.

4.2  SOILS AND TOPOGRAPHY

The site is locatedearthe souttwestterminusof Kalihi Stream, north of Kamehameha
Highwaya ppr oxi mat el y 2, 000 f e Eheareasmasouind theastrearndre Ke 6 e |
relatively flatwith agroundelevationranging fran 5 feetabove MSL(at the Kamehameha
Highway Bridge)to 16 feetabove MSL(at mauka boundary of tHerojectsite) The stream
waterlevelranges from1.5t0 5.8 feet MSland is tidally influenced

The soil along the bank is generally described as lmwosediumdense, brown clayey
silt/sand (alluvial soils) with cobbles and boulders, extending to depfeet and greater in
some areas. Actual soil composition varies, depending on location. The alluvial soils are
underlain by stiff silty clay anchen moderately weathered, medium hard to hard, basalt. Basalt
was found during the drilling at 54 feet in depth on the lower (makai) end Bfdjectarea and
was not encountered at a 94 foot depth on the higher (mauka) endPobjietarea. The loose
silty clay/sand soils have relatively low structural bearing values and scour potential is moderate.

Thewestembankment has experienced erosion beneath a portionkKdlihePalama
Bus Facility SeeFigure 16, Views of West Bank Erosion The embankma on theeastside
of the stream is more gradual comprised mostly of rock with little vegetatiofrigee 17,
Views of East Bank Looking Downstream.
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Figure 16. Viewsof West Bank Erosion

Figure 17. Views ofEast Bank Looking Downstream
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Soils type within the proposeBrojectsite boundary are limited to Fill Land, mixed
(FL). SeeFigure 18, Soil Map. FL soils general consist of material dredged from the ocean or
hauled from nearby areas and are not highly erodible (USDA, 1972). The National &liveper
Soil Survey classifies the soil in thgojectar ea as having am erosion he

Kimura International conducted a Phase | and Il Environmental Site Assessment (ESA)
in early 2006 as part of the Final EA for the Middle Street Transite€éfalihi-Palama Bus
Facility). The objectives of the investigation were as follows:

1 Evaluate the historic uses of the site and surrounding area, and determine whether
historic use of thareas surrounding tisite resulted in adverse impacts to the soil
and groundwater; and,

1 Conduct sampling to evaluate the geology and hydrogeology afifaeensite.
Assess whether chemicals of potential concern (COPCs) are present in shallow soil or
groundwater at thadjacensite.

Soil samples were collected antbéyzed for total petroleum hydrocarbon (THP)
constituents, volatile organic compounds (VOCs), polynuclear aromatic hydrocarbons (PAHS),
and eight Resource Conservation and Recovery Act (RCRA) metals (arsenic, barium, cadmium,
chromium, lead, mercury, seli@m, and silver). The results of the laboratory testing are
summarized below:

1 Eight RCRA metals, THélieselrange organics, THBIl-range organics, and PAHs
were detected in the soil samples. However, the concentrations of these constituents
were foundo be below the current DOH environmental action levels (EALS).

1 The metal arsenic was detected at one locatiotihe site adjacent to the streatra
conceiration above DOH EALHowever the concentratiofound on theKalihi-
Palama Bus Facilitgiteis below the EPA preliminary remediation guideline (PRG)
for the industrial occupational worker scenario of 16 ppm.

1 2-Butanone was detected in three of the four soil samples at concentrations below the
DOH EAL on the adjacent site.

1 One of the groundwater sameplcontained dissolved selenium at a concentration
above the DOH EAL, but below the applicable marine chronic ambient water quality
criteria (AWQC). Groundwater samples also contained arsenic, barium, cadmium,
chromium, lead, and silver at concentratioakbty the respective DOH EALs and
applicable AWQC. PAHs, THBasoline, and acetone were detected in groundwater
samples at concentrations above the laboratory reporting limit, but below the
respective DOH EALs and applicable chronic AWQC.

Potential Impact and Proposed Mitigation

Earthwork will likely consist of soil removal to create a base for the stream erosion
protection and the removal of accumulated debris which include vegetation, rocks, and urban
debris. The Project will involve bank restoration, ex@ation, grouted ripap,anddumped rip
rap. Excavated material will be usedsite for fill material.Imported fill will be limited to clean
and uncontaminated material. Any excess fill material will be disposed-sit@ffit County
approved waste fddly in compliance with State and federal regulations.
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During constructiora National Pollutant Discharge Elimination Systé@iPDES)
construction stormwater permit @hice of Intent (NOIY Form C) anddewatering permitNOI i
Form G will be filed with the State Department of HéalClean Water Branch (DOBWB) to
prevent and mitigatpotential storm water from causing runoff into the stream and to address the
proper treatment alewatering effluent in accordance with State wateatityjustandards. Silt
fences, silt curtains and other necessary erosion control measures will also be utilized during
construction to prevernd mitigateany untreated construction storm water runoff from entering
into State waters. No further mitigatiomeasures are anticipated.

ThepreviousESAreport concluded that based on the results of the laboratory analyses
that additional action or investigation is not needéte report recommended that a soil
management plan be creaftedtheKalihi-Palama Ba Facilityto outline procedures for the
handling of potentially impacted soils or groundwater at the site during construction.

The implementation of the proposed mitigation measures described above is expected to
result in no adversienpact to the topogphy or soil conditions on tHerojectsite. No further
mitigation measures are proposed or are anticipated to be required.

43 SURFACE WATERS

TheProjectsite islocatedwithin Kalihi Stream which is classifiedsa perennial stream.
Kalihi Stream is &lass 2 inland water (DOKEWB, October 1987 Water Quality Standards
Map of the Island o© 6 a).hApproximately 2,000 feet downstream KalBireamemptiesinto
Kedehi Lagoon. ICeé @esitsi 0L CGags@Gwateis sréenteradéde de
protected for recreational purposes and aesthetic enjoyfkerdrding to the standards f@tass
"A" waters,discharges are not permitted unless they have received the best degree of treatment
or control compatible with the established critéo@athe recaving water

Both Kalihi Stream and Kedehi Lagoon are |
bodies of waterSection 303(d) of the federal Clean Water KZ¥VA) states that aater body is
considered impaired:ifa) the current water quality doest meet thestablishedvater quality
standard; or (b) the designated use that is describe@hapter 1154, Hawaid Administrative
Rules HAR), is not being achieved.

Kalihi Stream (state stream ID Ne3311) is classified as a continuous, perensiisdam.
According to the 2012 State of Hawai 6i Water
303(d) list, Kalihi Stream is impaired by arceedance of Nitrite/Nitrate, Total Nitrogen,
turbidity, and trashKalihi Stream is categorized as having &ho Total Maximum Daily Load
(TMDL) priority.

Potential Impact and Proposed Mitigation

Construction of the propos&ojectwill involve the use of a Construction Best
Management Practices (BMPs) Pmrequired by Chapter -Bb, HAR, Water Pollution
Control Grading, soil, erosion, and sediment control provisions for construction projddie
utilized in accordance wit@hapter 14, Articles 13 through T8OH.

The proposed activities involving fild]l ma y
excessivssilt is transported into the Lagoon. A Water Quality Monitoring Plan will be developed
as part of the 401 Water Quality Certification process and submitted to DOH for approval at least
30-days prior to the start of constructidrhrough the use of streanvdrsion devices (i.e.
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sandbagsgnar ea of the stream wil|l be isolated to ¢
during construction will stream flow be interrupted.

To address the potential for accidental spilllspetroleum products will be sted in a
covered area with measures to contain spills (containbagriers will be employgdin the
event of any accidental spill during normal operationsijlitbe immediatelyisolated and
cleanedup as required blgest management practices regar@diogdental spillsAdditional
BMPs will include structural (e.g., berms, silt fences, barriers), vegetative (e.g., grass, mulch,
ground cover, soil stabilization), and management measures (e.g., project phasing and good
housekeeping practices), will be ilapented as appropriafEo address the potential for
pollutantsenteringKalihi Stream an NPDESconstructiorstorm watedischargepermit
applicationwill be filed with DOHCWB for theProjectin accordance with the requirements of
Section 6Chapter 1155, HAR.

The mitigation measures described above are anticipated to be sufficient to ensure against
inadvertent or accidental spills of pollutafritsm entering ito State waters. No adverse impacts
to surface waters are therefore anticipated. As requioedulationwith the State DOHCWB,
through the application of the Section 401 Water Quality Certification, will be performed prior
to andduring construction to meet all regulatory requirements.

44  WATER QUALITY

As identified inSection 4.3, Surfac&Vaters, above, Kalihi Stream is listed as an
impairedbody of waterThe impairments to the stream includerite/Nitrate, Total Nitrogen,
turbidity, and trash Between 2006 and 2009 Section 319(h) funds were expended to assist in
load reductionsandwaer qual ity i mprovement of Kal i hi St
Community Service ProjeciThe project was responsible for the removal of 497 pounds of litter
from the stream (DOH CWB, 2008).

Potential Impact and Proposed Mitigation

Potential inpacts to water quality as a resultRybjectconstruction include the
generation of silt (during grading and excavation of footings), erosion, and storm water runoff
from theProjectsite discharging into the Kalihi Streaf@onstruction activities will t@porarily
disturb soils on the property, howevdt fences, berms, stream diversion devices, and other
applicable erosion control measures will be implemented to prevent soil and construction related
debris from discharging into Kalihi Stream. As reqdjexposed soils will be covered wigV/C
sheet plastic and/or the use of berms to prevent inadvertent contact and mixing with stormwater.
Silt curtains will be employed around the work area to limit the migration of silt and sediment

Additional mitigation measures to ensure protection of water quality will also be
provided through the conditions imposed as part of the water quality associated environmental
permit applications that will be filed for thiroject The detailed mitiggdn measures that will
be preparedvill be developed and guided liye permitting process that will follow the
completion of the subject HRS, Chapter 343, Environmental Assessment:

1 Department of the Army Permit Application, Section 404/Title 10 RiverdHamtdors
Act of 1899, Corps of Engineers. This permit application will govern work activities
in the water and require review and approval of mitigation measures to address
environmental and water quality concerns.
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1 Section 401 Water Quality Certification @), DOH. This permit application will
govern the water quality of discharges associated with construction Pfdjest A
Water Quality Monitoring Plan (WQMP) and a Section 401 WQC Best Management
Practices (BMPs) Plan to address 401 WQC related pergnabncerns will be
preparedDue to the designation of Kalihi Stream as an impaired water on the Section
303(d) listin addition to the potential presence of THP, VOCs, PAHs, and RCRA
metals observed in nearby soils, furthersite testingvill be included prior to and
during site disturbance

1 Coastal Zone Management (CZM) Federal Consistency Determination, Office of
Coastal Zone Management. This application will govern the review &frihjectin
relation to the State oflawabpnmuigdtedintiBS st al
Chapter 205A. The major concerns will involve the protection, preservation, and/or
appropriate management of Hawai 6i's coast

1 National Pollutant Discharge Elimination System (NPDBEE)IT FormC,
Construction Stormater Permit Application, DOH. This application will govern the
generation and management of stormwater associated with the construction of the
Project A Construction Stormwater BMPs Plan will be prepared as part of the permit
application An NPDES, NOIi Form G, ConstructioActivity Dewatering @rmit
will govern the treatment and discharge of potential dewatering effluent associated
with construction, dredging, and dewateribgle to the designation of Kalihi Stream
as an impaired water on the Sect&f8(d) listin addition to the potential presence of
THP, VOCs, PAHs, and RCRA metals observed in nearby soils, per furtsgeon
testing dewatering effluent may need to be filtered prior to being discharged back into
the stream.

1 All Projectactivities withthe potential for impacts to water quality will be addressed
in accordance with regulatory standards. It is therefore anticipated that based on the
application of the mitigation measures described above, as well as additional
measures that would be impiented during the environmental permitting process,
that no adverse environmental impacts to water qualltyresult.

45 STREAM HYDROLOGY

Kalihi Stream (state stream ID Ne3311) is classified as a continuous, perennial stream
with an averagannualstream flow of15.7 CFSfrom 1963 to 2004 (USGS, 201.&alihi
Stream in the vicinity of thBrojectsite has a tributary area of approximately 6.7 square miles
(4,290 acres) and a 1§@ar storm peak flow of 16,880 CFEhe closesactiveUSGS stream
gagestation, USGS 1622930@/as located 0.75 miles upstream, but is no longer in use. The
only other stream gage for Kalihi Stream, USGS 16229000, is located approximately 3.8 miles
upstream at 464 feet MSL.

Stream scour is increasing the ratexfsion alog thewestbank of the stream channel.
Based on a 10@ear storm event, it is estimated that the stream could scour to an approximate
depth of 14 feefThe stream bottorhasalreadybeen impacted by scour transitioning from 1.93
feet MSL prior to thestrean bend to -1.54 feet MSL in the middle of the bend 0.33 feet MSL
downstream of the project sitgeeFigure 5.

The top bank elevations of Kalihi Stream in the project vicinity vary between 15 feet and
18 feet along the west bank and between 12 fekidrfeet along the east bank of the stream.
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The stream does not have the capacity to effectively convey anticipated flows frory@ai 00
storm event. During a 16@ar storm event, the anticipated surface elevation of the stream has
the potential to biach both banks. However, as the east bank is approximately 5 feet lower than
the west bank, flooding will likely occur primarily to the east. Additional scouring of the stream
caused by a storm event or erosion has the potential to further underminéthé&Klama Bus
Facilitydos parking | ot.

Potential Impact and Proposed Mitigation

The proposed project will mitigate scour and reduce stream bank erosion through the
creation of a retaining wall and placement of dumpedajpat the toe of the wall. Stredrank
lining with grouted CRM riprap will not increase runoff adversely impact potential base flood
elevations. The 14 foot depth of potential scour is a significant factor in the design of the
retaining structures. If scour is not eliminated therpibtential retaining wall height, combined
with the soft soils, makes it difficult to design a feasible structural solution. Proposed stream
channel lining will mitigate scour which could otherwise adversely impact stream hydrology by
further eroding thevest bank of the stream channélhe proposed project will not adversely
impact the capacity of the stream channel.

4.6 FLORA AND FAUNA
4.6.1 Flora

The proposedProjectsite islocatedon the wesbankof Kalihi Stream The Projectsite
area iscomprisedprimarily of introducedfill material, rocks (boulders), mixed vegetation, and
urban debris. Th#ora found at theProjectsite includemostlyintroduced species with mostly
herbaceous plantscluding grasses and weedy spetigscal of disturbed areablo threatened
or endangered fauna are known to inhabit the $iteplant speciewereobserved within the
Projectareathat ardisted as threatened or endangeredylich are otherwise consideréal be
rare or special by thétateo f  H aowfadesd government.

A Botanical Resources Study was conducted by Char & Associates in February, 2002 for
theKalihi-Palama Bus Facility The findings of the survey are as follows:

Swollen fingergrassQhloris barbatg, bristly foxtail Setaria verticillatg, Spanish
needle or beggar's ticBidens pilosy and black pigweedT(ianthema portulacastrujrare the
most abundant components of the vegetatither species occurring here occasionally include
wiregrass Eleusine indicg spiny amaranthAmaranthus ginosug, field bindweedIpomoea
obscurg, castor beanRicinus commun)sand hairy merremiaMerremia aegyptia Woody
components are few and include a kiawe saplfrggopis pallidd, koa haole shrubs ¢ucaena
leucocelhaln and iopiumaPRithecellobum dulcé and Chinese banyaRi€us microcarpa
trees. Two indigenous species are found along the stream: the water Bgasgma(monnieji
and kipukai Heliotropium curassavicujmneither of which is classified as threatened or
endangered.

A site visitwas performed by R. M. Towill Corporation on May 30, 2014. In addition to
the above observed faumaangrovepctopus treg(Schefflera actinophylla papaya treeand
banana treewere also found at the sit&hespeciesaboveare introduced and are thdassified
as threatened or endangered. Banana leaves can be used for traditional or cultural uses but as
they were not reported in the previous Botanical Resources Study or Cultural Impact Assessment
(CIA). Other than removing trash and debris,Klaéh i Ahupuada Community Se
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alsowas responsible for planting Cassava in one area and &0eatitble and medicinal plants
between 2006 and 2009.

Potential Impact and Proposed Mitigation

Stream maintenance is performed routinebjuding theclearingof vegetation from the
stream channelmpacts to vegetation will be mostly to introduced or invasive spddase of
the vegetation to be impacted is classified as threatened or endangered.

4.6.2 Aquatic Biota

An aquatidiological surveyf theProjectsitewas conductetly Michael Kido
identifying macrcealgae, coral and other maearoertebrates, and fishes pres@fido, 2002)
Twonatveob opu, nani ha and akupa, thatMaywd@0d4 si ght e
site visit six nanihaof ar yi ng si zes were observed as well

Fishing activities along the shoreline and from Kamehameha Highway Bridge was
observed by Cul tural Surveys Hawai 0i , |l nc. du
Assessment (CIA). Segection5.6. During the May 30, 2014 site visit, no fishing activity was
observed.

One of the two o6opu observed in the strea
good food source though it has been reported to have been used in some religious ceremonies.
The spawning season of the naniha is yeamd with more research need to understand the
akupa spawning behavior.

Potential Impact and Proposed Mitigation

It is not feasible to restore the Kalihi Stream channel and banks to its original state. The
proposed dsign work takes into account #igp lining and Vnotched, unlined channel bottoms
to the stream environment per Section 3.1.1.1, PUC DevelopmeniRlaill not affect the
existing stream bottonSeeSection 3.3 abovefor a greater discussion of attatives. Ndong
term adverse impacts are anticipated from the prop@sgdct Mitigation measures to
minimize constructiosrelated impacts on stream fauna include:

1 Installation and maintenance of construction BMPs to prevent pollutant discharges
from work activities include, but are not limited to, the use of stormwater runoff
berms, silt curtains, silt screens, and other related protective measures;

1 Installation of stream diversion BMPs to isolate the work area while maintaining
continuous stream flowo allow movement aquatic biota,

1 Construction will be sequenced such that at no time is the entire stream bed blocked
in a manner that would prevent upstream migration;

1 Implementation of Water Quality monitoring throughout construction in accordance
with required Clean Water Act permits; and,

9 Prior to constructionRrojectpersonnel will be instructed on the importance of
protecting the stream environment and measures for doing so. A strict prohibition on
the introduction of nomative species to the streaamd fish feeding will be enforced
by theProjectcontractor throughout the period of construction.

Access to fishing from the public ROW along Kamehameha Highway Bridge will not be
affected. The potential impact to aquatic biota will be temporary, amed to the immediate
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area between the bridges. Potential adverse impacts to aquatic biota and fishing will be mitigated
by the actions above and cease once the construction is completed and BMPs are removed from
the stream.As there is no critical spawnrg period, no mitigation measure is proposed in terms

of what season construction will be performed in.

4.6.3 Avifauna and Terrestrial Biota

Avifaunaobserved at the site comprised primarily of introduced speciesluding the
Common Indian MynahAcridotheres tristi¥, House SparrowRasser domesticysSpotted or
Lacenecked Dove$treptopelia chinensisZebra DoveGeopelia striaty, and Cardinal
(Cardinalis cardinalig. A biological study performed on December 22, 2001 by Kimura
International, hc. for theKalihi-Palama Bus Facilitglso identified one Black crowned night
heron (ycticorax nycticorak one Lesser golden plove?lQvialis dominicd, one Red vented
bulbul (Pnycnonotus caf¢rand five Japanese white ey®éterops japonicaslt is also
possible that foraging seabirds may al so be
ocean and relatively flat surrounding topography.

Feral catsKelis cattu3 have been observed in the afdangooserats and miceare
also expeted toinhabit the arethough none have been observed during site visits or biological
surveys

Potential Impact and Proposed Mitigation

A regulatory review of th@rojectwill be required from the Department of the Army,
Corps of Engineers; Departmerittand and Natural Resources (DLNR); the Office of Coastal
Zone Management; and the Department of HedRégulatory review of thBrojectfrom these
agencies may involve addition of mitigation measures in the form of monitoring and/or other
controls to educe the potential for impactsstveamflora and fauna.The applicant intends to
coordinate the review of tHerojectwith these agencies, as required, thereby reducing or
ameliorating the potential for adverse impacts to the environment.

There is nanticipated impact to endangered, endemic, or native terrestrial biota from the
proposedProject Construction activity and the removal of Aoative vegetation may
potentially disturb terrestrial biota currently residing in proximity toRh&ectarea No
mitigation measures are proposed.

4.7  SCENIC AND VISUAL RESOURCES

TheProjectarea is located inneindustrial area adjacent to properties with existing
warehouse structureddajor land uses in the area are primarily industrial in nature and enclud
the bus maintenance facilityakery, bulkstorage facilities, shipping container storage yards, and
warehousesK e 0 kalgaonis located to the southf the Projectsiteand serves aghe terminus
of Kal i hi 9 agoomis mat. visiblektrend te Projectsite due to a bend in the stream
and the obstruction of industrial buildsmdhe Primary Urban CentéPUC)Development Plan
does not identify thi®rojectlocationas having significant views that require protection.

TheProjectsite is not vsible from a public righotf-way. Upstream and downstream
views of Kalihi Stream from North King Street Bridge and Kamehameha Highway Bridge,
respectively, as they cross Kalihi Stream are showiguare 19, View from North King Street
Looking Makai andFigure 20, View from Kamehameha Highway Looking Maukabelow.
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Figure 19. View from North Kin g Street Looking Makai

Figure 20. View from Kamehameha HighwayLooking Mauka
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http://www.co.honolulu.hi.us/refs/roh/puc/24puc_appa5.pdf



http://waterdata.usgs.gov/nwis

